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BACKGROUND

The fol | owi ng dat a bases have been consul ted for the poi soni ng
i ncident data on the active ingredient Atrazine (PC Code: 080803):

1) OPPIncident Data System(IDS) - reports of incidents fromvari ous
sources, includingregistrants, ot her federal and state heal th and
envi ronnent al agenci es and i ndi vi dual consuners, submtted to OPP since
1992. Reports submtted to the Incident Data System represent
anecdotal reports or allegations only, unless otherw se stated.
Typi cal ly no concl usi ons can be drawn i nplicatingthe pesticide as a
cause of any of the reported health effects. Neverthel ess, soneti nes
wi t h enough cases and/ or enough docunentationrisk mtigation neasures
may be suggest ed.



2) Poison Control Centers - as theresult of a data purchase by EPA,
OPP recei ved Poi son Control Center data coveringthe years 1993 t hr ough
1996 for all pesticides. Mst of the national Poison Control Centers
(PCCs) participateinanational data collectionsystem the Toxic
Exposure Surveill ance Systemwhi ch obtains data fromabout 65-70
centers at hospitals and universities. PCCs provide tel ephone
consul tation for individual s and heal th care provi ders on suspect ed
poi soni ngs, involving drugs, househol d products, pesticides, etc.

3) California Departnent of Pesticide Regulation - California has
col | ect ed uni formdat a on suspect ed pesti ci de poi soni ngs si nce 1982.
Physi ci ans are required, by statute, toreport totheir |ocal health
of ficer all occurrences of illness suspected of being related to
exposure to pesticides. The majority of the incidents invol ve workers.
| nformati on on exposure (worker activity), type of illness (systemc,
eye, skin, eye/skin and respiratory), |ikelihood of a causal
rel ationshi p, and nunber of days off work and in the hospital are
pr ovi ded.

4) National Pesticide Tel econmuni cati ons Network (NPTN) - NPTNi s a
toll-freeinformation service supported by OPP. Aranking of the top
200 active i ngredients for whichtel ephone calls were recei ved duri ng
cal endar years 1984-1991, incl usive has been prepared. The total
nunmber of calls was tabul ated for the categories human i nci dents,
animal incidents, calls for information, and others.

ATRAZ| NE REVI EW

| . | nci dent Data System

Pl ease note that the foll owi ng cases fromthe I DS do not have
docunment ati on confirm ng exposure or health ef fects unl ess ot herw se
not ed.

| nci dent #113-1

A pesticide incident occurredin 1992, when a man’ s nei ghbor
sprayed acornfieldw ththe product. The next day the wi nd bl ewt he
product onto his yard and the man reported a severe headache. No
further information on the disposition of the case was reported.

| nci dent #302-9
A pesticideincident occurred in 1992, when an i ndi vi dual was
exposed to the product dernmally and reported cellulitis and arash. No
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further information on the disposition of the case was reported.

| nci dent #302- 20

A pesticideincident occurred in 1992, when an i ndi vi dual was
exposed to the product dermally and reported skin irritation. No
further information on the disposition of the case was reported.

| nci dent #636- 11

A pesticide incident occurredin 1985, when a conpany sprayed a
nearby areawith atrazi ne. Anearby pondis used by t he | andowner for
back water for thewell. After it rains, the well water causes the
man' s wi f e and daughter to becone sick. No further informati on onthe
di sposition of the case was reported.

I nci dent #999- 59

A pesticideincident occurredin 1994, when an i ndi vi dual reported
arash and fasciculations. No further information on the disposition
of the case was reported.

I nci dent #1148-1

A pesticideincident occurredin 1994, when a man applied the
product inaT-shirt, shorts, and tennis shoes and reported red welts
and ringing of hisears. Nofurther information onthe di sposition of
t he case was reported.

| nci dent #1189- 2

A pesticideincident occurredin 1994, when an i ndi vi dual reported
arash, dermal irritation, and pain. No further information onthe
di sposition of the case was reported.

| nci dent #1189- 13

A pesti cide incident occurredin 1993, when an i ndi vi dual reported
pruritus, ocular irritation and pain, and a dry eye sensation. No
further information on the disposition of the case was reported.

| nci dent #1192- 116

A pesticideincident occurredin 1994, when an i ndi vi dual reported
a dermal rash. No further information on the di sposition of the case
was reported.

| nci dent #1263- 1

A pesticideincident occurredin 1994, when one case was exposed
t hrough t he ocul ar route and reported ocul ar irritation and pain. A
second case was exposed t hrough the oral route and reported der nal



4

irritationand pain, oral irritation, edema, and pruritus. No further
information on the disposition of the case was reported.

| nci dent #2984- 1

A pesticideincident occurredin 1995, when a wonan, who has a
hi story of allergies and exercise asthma and is a snoker, was
hospitalized for experiencing asthma for five days after applying the
product. She appliedthe product whil e using a dust nask. She visited
her physi ci an due t o her coughi ng and was | ater treated and rel eased.
About three days | ater, she went back to her physici an and was adm tted
tothe hospital. No further information onthe disposition of the case
was report ed.

| nci dent #3068- 7

A pesticideincident occurredin 1995, when an i ndivi dual was
exposed t hrough t he dermal rout e and reported di arrhea, confusi on,
renal failure, and dehydration. No further information on the
di sposition of the case was reported.

| nci dent #3471- 8
Alawsuit involved aplaintiff whoreportedburninjuries after
exposure to atrazine.

I nci dent #4616- 1

A pesticide incident occurred in 1996, when the product was
appliedto 40 acres of corninapreplant application. Thefieldis
| ocat ed across the road froma man' s property who reported a rash,
swol I en forehead, and difficulty breathing. He was treated by a
physi cian for an allergic reaction. No further information onthe
di sposition of the case was reported.

| nci dent #4697- 10

Alawsuit invol ved a plaintiff who reported shoul der di sconfort,
arthritis, nodules in the arm and general pain. The plaintiff's
nei ghbor applied the product along a fence linethat borderedthetwo
properties.

| nci dent #4697- 21
Alawsuit invol ved a plaintiff who reported nausea and di arr hea
after sonme well water was contam nated.

| nci dent #4697-51

A lawsuit involved a plaintiff who reported chronic
conjunctivitis, blurred vision, and scarring after working as atransit
aut hority signal man.



| nci dent #4697- 64
Alawsuit involved aplaintiff who reported hypersensitivity and

di zziness after pesticide was sprayed on a yard.

| nci dent #4697-78
Al awsuit invol ved a pl ai ntiff who reported neurol ogi cal probl ens
after the chem cal was used to treat soil

| nci dent #5895- 1

A pesticideincident occurredin 1996, when an adult and child
wer e exposed to spray drift and reported bl urred vi si on, burning eyes,
pressure in chest, infant not sl eeping, drainage fromnose, and a
tenmperature. No further informati on onthe dispositionof the case was
report ed.

| nci dent #5895- 2

A pesticideincident occurredin 1994, when an i ndi vi dual reported
nausea after they were exposed to the product by inhal ati on whil e
addi ng water toatank. No further informati on on the di sposition of
t he case was reported.

I nci dent #5895- 3

A pesticideincident occurredin 1992, when an i ndi vi dual reported
cardi ac arrest after their nei ghbor's house was treated with t he
product. No further information onthe disposition of the case was
report ed.

| nci dent #5895- 4

A pesticideincident occurredin 1995, when an i ndivi dual reported
burni ng sensations all over their body after being sprayedwth the
product. No further information onthe di sposition of the case was
report ed.

I nci dent #5895- 5
A pesticideincident occurredin 1996, when an i ndi vi dual reported

burning and itching on their hands, face, arns, and throat and a
strange tasteinthe nouth. No further information on the disposition
of the case was reported.

| nci dent #5895- 6

A pesticideincident occurredin 1992, when an i ndi vi dual reported
eyeirritation, blurredvision, and paininthe bony part of the eyes
after the product got intotheir eyes. No further information onthe
di sposition of the case was reported.



| nci dent #5895- 7

A pesticideincident occurredin 1992, when an i ndi vi dual got t he
product intotheir eyes. They reported eyeirritation and redness and
soreness around the eye Ilids. No further information on the
di sposition of the case was reported.

| nci dent #5895- 29

A pesticideincident occurredin 1993, when an i ndi vi dual was
accidentally sprayed with the product. They reported difficulty
breat hi ng and a skinrash. No further information on the disposition
of the case was reported.

| nci dent #5895- 31

A pesticideincident occurredin 1995, when an indivi dual cl eaned
up aspill and drank wel | water. They reported headaches. No further
information on the disposition of the case was reported.

| nci dent #5895- 32

A pesticideincident occurredin 1996, when an i ndi vi dual cl eaned
out a sprayer and reported hives and skin lesions. No further
information on the disposition of the case was reported.

| nci dent #5895- 33

A pesticide incident occurredin 1996, when an i ndi vi dual wal ked
through treated seed. They reported welts and bli sters on the body and
asorethroat. No further information onthe disposition of the case
was report ed.

I nci dent #5895- 34
A pesticideincident occurredin 1992, when an i ndi vi dual reported

arapidheartbeat. No further information onthe dispositionof the
case was reported.

| nci dent #5895- 35
A pesticideincident occurredin 1992, when an i ndi vi dual reported

menory | oss after they i nhal ed the product. No further i nfornati on on
t he disposition of the case was reported.

| nci dent #5895- 38

A pesticideincident occurredin 1992, when an i ndi vi dual appli ed
t he product and reported tachycardia. No further i nformati on onthe
di sposition of the case was reported.

I nci dent #5895- 39
A pesticideincident occurredin 1994, when an i ndi vi dual reported
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asalty taste in the nouth and a burning face after the product was
spilledinthe basenment. No further information onthe di sposition of
the case was reported.

| nci dent #6880- 3

A pesticide incident occurred in 1989, when a man, who i s an
applicator, reported di zzi ness and burni ng skin after he | oaded a
terragator. No further i nformation onthe dispositionof the case was
report ed.

| nci dent #6880- 4

A pesticideincident occurred in 1989, when a man appliedthe
product and reported nuscl e spasns and ataxia. No further information
on the disposition of the case was reported.

| nci dent #6880- 9

A pesticideincident occurredin 1992, when a man appliedthe
product and reported nausea, anorexia, and fatigue. No further
information on the disposition of the case was reported.

| nci dent #6880- 19

A pesticideincident occurredin 1994, when a man, who was not
wear i ng gl oves, unl oaded druns of the product and reported swol | en and
red hands. No further information onthe di sposition of the case was
report ed.

| nci dent #7314- 1

A pesticide incident occurred in 1998, when a two and a hal f
gal | on cont ai ner | eaked and a truck dri ver was exposed to t he product.
He reported a burning sensationinhis eyes. Nofurther i nformation on
t he disposition of the case was reported.

| nci dent #7644- 27

A pesticideincident occurredin 1998, when a worker reported
blisters between the fingers and bunps on his hands. No further
information on the disposition of the case was reported.

| nci dent #7690- 5

A pesticideincident occurredin 1998 that resultedin a mnor
effect. No further information on the di sposition of the case was
report ed.

| nci dent #7690- 9
A pesticideincident occurredin 1998 that resultedina m nor
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effect. No further information on the di sposition of the case was
report ed.

I nci dent #7962- 1

Alawsuit involved aplaintiff whoreported burns to his skinand
eyes as a result of aerial over spray of the product to a field
adj acent to his home. Seven nonths |ater he was di agnosed with
nmet astatic |l ung cancer and |l ater died. No further i nformation onthe
di sposition of the case was reported.

| nci dent #9019- 49

A pesticideincident occurredin 1999, when a worman applied t he
product on her | awn and reported an extrene rash on her arm She was
treated by a physician for her synptons. No further i nformation onthe
di sposition of the case was reported.

| nci dent #9548- 1

A pesticideincident occurredin 1999, when an i ndi vi dual, who
wor ked at an atrazi ne packagi ng pl ant for four years, reported short -
termnmenory | oss for several nonths. No further i nformati on onthe
di sposition of the case was reported.

1. Poison Control Center Data - 1993 through 1998

Results for the years 1993 t hrough 1998 are present ed bel owf or
occupati onal cases, non-occupational involving adults and ol der
children, and for children under age si x. Cases invol vi ng exposures to
nmul ti ple products are excluded. Tables 1-4 present the hazard
information for atrazi ne conpared with all other pesticides on six
measures: percent with synptons, percent with noderate, major, or fatal
out conme, percent with major or fatal outcone, percent of exposed cases
seeninahealthcarefacility, and percent hospitalized and percent
seeninacritical carefacility. Table 1 reports the nunber of cases
on which the data derived in Tables 2-4 are based. Table 2 presents
thisinformation for occupational cases, Tabl e 3 for non-occupati onal
cases i nvol ving adul ts and ol der children (six years or ol der), and
Table 4 for children under age six.

Tabl e 1. Nunber of atrazi ne exposures reportedto the Toxi c Exposure
Surveil l ance Syst em( AAPCC), nunber wi t h det er m ned out cone, nunber
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seeninahealthcare facility for occupational and non-occupati onal
cases (adul ts and chil dren six years and ol der) and for chil dren under
six years of age only, 1993-1998 .

Qut cone Seen in
Subgr oup Exposures Jdeterm ned JHeal th Care
Facility

OCccupational: adults and ol dpr 75 33 28
children
Non- occupational : adults and 186 78 59
ol der children
Chi | dren under age six 64 25 6

Tabl e 2. Conpari son between atrazine and al | pesticides for percent
cases wi t h synpt omati c out comre (SYM, noderate or nore severe out cone
(MOD), life-threatening or fatal outcone (LIFE-TH), seeninahealth
carefacility (HCF), hospitalized (HOSP), or seenin anintensive care
unit (I1CU) reported to Poison Control Centers, 1993-1998 for
occupational cases only.

Pesti ci de SYM MOD* LI FE- TH* HCF* HOSP* | CU*
Atrazine 90.9% [ 12. 1% 0% 37.3% | 14. 28% 3.57%
7.18% 2.85%

Al | 86.0% | 18. 8% 0.62% 47. 3%
Pesti ci des

Ratio 1.06 0. 64 0. 00 0.79 1.99 1.25

* Synptonmati c cases based on t hose cases with a mnor, noderate, ngjor,
or fatal nmedi cal outcome. Denomnator for SYM MXD, and LI FE-THi s the
total cases where nedi cal out conme was determ ned. Denom nat or for HCF
is all exposures. Denom nator for HOSPand ICUis all cases seenin a
health care facility.

Tabl e 3. Conpari son between atrazi ne and al | pesticides for percent
cases wi th synptomati c out conme (SYM, noderate or nore severe out cone
(MOD), life-threatening or fatal outcome (LIFE-TH), seeninahealth
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carefacility (HCF), hospitalized (HOSP), or seenin anintensive care
unit (I CU) reported to Poi son Control

Centers,

1993-1998 for non-

occupational cases involving adults and ol der children.

Pesti ci de SYM MOD* LI FE- TH* HCF* HOSP* | CU*
Atrazi ne 66. 7% | 16. 7% 1.28% 31. 7% 11. 9% 3.39%
Al | 68.5% | 10. 5% 0. 36% 18. 1% 7.35% 3.24%
Pesti ci des
Rati o 0. 97 1.59 3.56 1.75 1.61 1.05

ympt onat | ¢ cases based on t hose cases W t

or fatal nedi cal

isall exposures.
health care fac

Tabl e 4.

a m nor, noderate, nmaj or,

out come. Denom nator for SYM MOD, and LI FE-THi s t he
t ot al cases wher e nedi cal out cone was det er m ned.

Denom nat or for HCF

Denom nator for HOSPand | CUi s al |l cases seenin a

ility.

Conpari son bet ween atrazi ne and al | pesticides for percent

cases Wi th synptomati c outcone (SYM, noderate or nore severe outcone

(MOD), life-threateningor fatal outcone (LI FE-TH),

seeninahealth

care facility (HCF), hospitalized (HOSP), or seenin anintensive care
unit (1 CU) for adults and children six years and ol der reportedto

Poi son Control Centers, 1993-1998 for children under six years old..
Pesti ci de SYM MOD* LI FE- TH* HCF* HOSP* I CU*

Atrazine 36.0% | 8. 00% 0% 9. 4% 0% 0%

Al | 21.8% | 1. 40% 0.12% 16. 8% 5.12% 1.48%

Pesti ci des

Rati o 1. 65 5.71 0. 00 0. 56 0. 00 0. 00

* Synpt onmati c cases based on t hose cases with a m nor, noderate, major,
or fatal nmedical outcone. Denom nator for SYM MOD, and LI FE-THi s t he
Denom nat or for HCF

t ot al

cases wher e nedi cal out cone was det er m ned.

isall exposures.

health care fac

ility.

Denonmi nator for HOSPand ICUis all cases seenina

For occupati onal cases atrazi ne appears to have | ess hazard of

noder at e or maj or ef fects.

However, there were four cases hospitalized

and one seeninacritical carefacility that resulted in higher than
average requi renents for health care.
greater evidence of hazard wi th hi gher percentages of cases with
noder at e and naj or ef fects as wel |l as requi renments for health care and

Non- occupat i onal cases showed
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hospitalization. Note that the excess reported for major effectsis
based on a singl e case that reportedly had cardi ac arrest and coma. |t
isnot clear fromthe informati on on this case why t he synpt ons were so
severe. Exam nation of cases reporting noderate effects di d not show
any consi stent pattern of reported signs or synptons and no cases
simlar tothe one nmaj or case. This suggests that at | east sone of the
cases had coincidental or unrelated effects to their exposure.

For cases i nvol ving chil dren under six years of age, atrazi ne
exposure was nore likely toresult in mnor or noderate synptons. But
it should be noted this was based on relatively few cases, seven
childrenw th m nor synptons and two chil dren wi t h noder at e synpt ons.
Dermal and ocul ar effects accounted for the majority of synptons
associ ated wi t h exposure to atrazi ne, though a significant nunber of
cases al so reported gastrointestinal, neurol ogical, and respiratory
effects.

[11. California Data - 1982 through 1996

Det ai | ed descri ptions of one case submttedtothe California
Pesticide Il |l ness Surveillance Program(1982-1996) were reviewed. In
t he case, a worker used the product to contri bute to production of a
commodity. Specific synptonms were not mentioned.

| V. National Pesticide Tel ecommuni cati ons Network

Onthe list of the top 200 chem cal s for which NPTNreceived call s
from1984- 1991 i ncl usi vel y, atrazi ne was ranked 33rdwi th 117 i nci dents
in humans reported and 28 incidents in animals (nmostly pets).

V. Literature Review

No significant literature citations were found concerning
poi soni ng i ncidents due to atrazine. There are a nunber of cancer
epi dem ol ogy studi es of atrazi ne or triazi ne herbi cides as a group, a
nunmber of whi ch have been previously revi ewed by HED. Revi ews of cohort
studi es conducted at manufacturing plants are |isted here:

1. Blondell, Jerone. Septenmber 13, 1996. Reviewof Two Atrazi ne
Epi dem ol ogy St udi es (DP Barcode D226645). Menorandumt o Kat hryn
Boyl e.
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Thi s reviewcovers "A Fol | ow up Study of Wirkers at the G ba-Ceigy St.
Gabriel Plant” by Eli zabeth Del zell, Il ene Brill, and Col | een Beal I,
conpleted April 8, 1996 (MRID no. 440086-01) and "Atrazine: an
Epi demi ol ogi cal Study at the Schwei zerhalle Plant” by R Gass and G A
St al der conpl et ed on January 15, 1993 (MR D No. 440086-02). A nunber of
earlier revi ews have been conpl eted for earlier versions of the first
st udy:

2. Blondell, Jerone. January 22, 1990. G ba-Cei gy Tri azi ne Her bi ci de
Mortality Study (HED Project No. 0-224). Menorandumto Lois Rossi.

3. Blondell, Jerone. July 15, 1994. Revi ewof Retrospective Triazi ne
Mortality Studies (DP barcode 189027). Menorandum to Walt WAl drop.

4. Allen, Ruth. July 11, 1996. OREB Epi den ol ogy Review and
Reconmendati ons for t he Speci al Revi ewof Atrazine (DP Barcode 215496) .
Menor andum t o Joe Bail ey.

HED concl uded t hat neit her of the epi dem ol ogi ¢ st udi es revi ewed
add significant newinfornmation concerning adverse health effects of
atrazine. A non-significant elevation in non-Hodgkin's | ynphoma
conti nues to be observed at the Loui si ana pl ant anong wor ker s exposed
totriazines, including atrazine. By itself, this study does not
support a concl usi on of i ncreased cancer fromexposure to triazi nes.
However, this study coul d be consi dered supportive, but only supportive
and not definitive, if evidence of an associ ati on bet ween non- Hodgki n' s
| ynphoma and triazi ne exposure was avail abl e fromot her studi es.
Fol | ow-up by the National Cancer Institute in four states | ooked
specifically to determ ne whet her earlier associations inindividuals
studi es coul d be attributed to atrazi ne when adj ust nent was made f or
exposures to ot her pesticides. They concluded that "detail ed anal yses
suggested that there was little or noincrease inthe risk of NHL
attributabletothe agricultural use of atrazine" (Zahmet al. 1993).
The Health Effects Division concurs with this finding.

In addition to these studies, a nunber of retrospective
epi dem ol ogy st udi es have been publ i shed and r evi ewed by HED, whi ch are
listed bel ow

1. Blondell, Jerone. Septenber 21, 1990. Italian Triazine Cancer
Epi dem ol ogy Studi es, HED Proj ect No. 0-1573. Menorandumto Jude
Andr eason.

This reviewcovers two articles by Donna et al. “Ovari an nesot hel i al
tunors and herbi ci des: a case-control study”. Carcinogenesis 5:941-
942, 1984 and “Tri azi ne herbi ci des and ovari an epi thel i al neopl asns”.
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Scandi navi an Journal of Work, Environnment and Health 15:47-53,

2. Blondell, Jeronme. February 14, 1991. Revi ewof m dwest cancer
epi dem ol ogy studies relatedto triazines. HEDProject No. | NTRA-0141.
Menorandum to Henry Spencer.

This review covers the foll owi ng studies:

- Hoar SK, Blair A Hol nes FF, Boysen CD, Robel RJ, Hoover R Frauneni,
Jr. JF. 1986. Agricultural herbicide use andrisk of | ynphona and
soft-tissue sarcoma. Journal of the American Medi cal Associ ation
256: 1141-1147.

- Browmn LM Blair A, G bson R, Everett GD, Cantor KP, Schuman LM
Burnmei ster LF, Van Lier SF, Dick F. 1990. Pestici de exposures and
ot her agricultural risk factors for | eukem a anong nenin | owa and
M nnesota. Cancer Research 50: 6585-6591.

- Hoar SK, Bl air A Hol nes FF, Boysen C, Robel RJ. 1985. Herbicides

1989.

and col on cancer (letter to the editor). Lancet 1 (8440):1277-1278.

- ZahmSH, Wei senburger DD, Babbitt PA, Saal RC, Cantor KP, Blair A
1988. Acase-control study of non-Hodgkin's | ynphoma and agri cul tural
factors i n Eastern Nebraska. Anerican Journal of Epi dem ol ogy 128: 901.

- Cantor K, Everett G Blair A, G bson R, Schuman L, Isacson P. 1985.
Far m ng and non- Hodgki ns' s | ynphoma ( Meeti ng Abstract). Anmerican
Jour nal of Epidem ol ogy 122: 535-536.

This review concluded in part:

The study by Hoar et al. (1985) of col on cancer and t he
study by Brown et al. (1990) of leukema did not find a
significant associ ati on between cancer and tri azi ne exposure. The
Kansas study of Non-Hodgki n's | ynphonma (NHL) by Hoar et al . (1986)
found a significant associationfor triazines (odds ratio = 2.5,
95 %confidence interval 1.2-5.4) which was not studiedin detail
because the main focus of the study was phenoxy herbicide
exposure. A follow up study in Nebraska found a risk of 1.4
(confidence interval 0.8-2.2) which was not significant but did
show evi dence of i ncreasing with duration of use (odds ratiow th
16 or nore years of usewas 2.0). The study inlowa and M nnesot a
by Cantor et al. (1985) found an el evated ri sk of small cell
| ynphocyti c | ynphoma associ ated with use of atrazine (odds ratio
= 1.6, confidence interval not given) and cyanazi ne (odds ratio
= 1.6, confidenceinterval not given). This |last study, however,
is only availablein abstract formandinsufficient detail is



14

avail abl e to evaluate the apparent elevation in risk. The
Loui si ana pl ant study subm tted by G ba- Gei gy previously revi ened
found one NHL death and one NHL i nci dent case which provide
suggestive evidence of an associ ati on.

Detailed summry of key studies

Provi ded bel owar e nore detail ed sunmari es of the two key st udi es
specific to atrazine.

Rol e of the herbicide atrazineinthe devel opnment of non- Hodgki n's
| ynphonma

Zahmet al. (1993) conbi ned t hr ee popul ati on- based case-ref erent
studi es fromNebr aska, |1 owa-M nnesota, and Kansas to evaluate therole
of atrazineinthe devel opnent of NHL. The studi es i n |l owa-M nnesot a
and Kansas i ncl uded white men, and i n Nebraska, the study i ncl uded bot h
whi t e men and wonmen. | n Nebraska, the study i nvol ved 227 whi t e nen,
twent y- one years or ol der who had been di agnosed wi t h NHL bet ween Jul y
1, 1983 and June 30, 1986. In lowa-M nnesota, the study involved 780
white nen, thirty years or ol der who were new y di agnosed cases with
t he di sease between March 1981 and Oct ober 1983, and in M nnesota
bet ween Cct ober 1980 and Sept enber 1982. |n Kansas, the study i nvol ved
200 white nmen, twenty-one years or ol der between 1979 and 1981.
Control s were randomnl y sel ect ed fromt he same geogr aphi ¢ areas as t he
cases and wer e nmat ched by race, gender, five-year age groups, and vital
status. An odds ratio of 1.4 was determ ned for the three studies
conmbi ned for 101 NHL and 214 control s where atrazi ne was used on farns
where t hey worked or lived. The oddsratiorangedfroml.2inlowato
2.7inKansas. Intwo of the states andin all states conbi ned, the
ri sks were higher for farmers who used atrazine in their farmng
operations but did not handl e the chem cal than anong farnmers who
handl ed atrazi ne. O her than atrazine, the farmers coul d have been
exposed t o ot her herbi ci des and i nsecti ci des whi ch coul d have i ncreased
t hei r chances of experienci ng NHL. The study concl uded t hat t here “was
little or no increase in the risk of NHL attributable to the
agricultural use of atrazine”.

A Revi ew of Epidem ol ogic Studies of Triazine Herbicides and Cancer
Ci ba-Geigy Triazine Herbicide Mrtality Study
On Novenber 22, 1989, anortality study of workers at atriazine
her bi ci de manuf acturi ng pl ant was recei ved fromG ba- Gei gy Cor por ati on,
for reviewby the Health Effects Division. In St. Gabriel, Louisiana,
in 1970, the plant started operati ng whi ch manuf actured atrazi ne,
si mazi ne, and propazi ne. Acohort of 1,472 workers were identified who
wor ked for at least 6 nonths in the plant and were involved in
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production activities that would result in exposure. Vital status was
determ ned for 99 percent of this cohort as of January 1, 1987. Death
certificates were obtained onall 13 decedents and cl assifi ed accordi ng
tointernational (1CD) di sease codes. Mortality inthe cohort was
conpared with t he general popul ati on of the U S. and Loui si ana usi ng
t he Standardi zed Mortality Ratio (SMR). The SMRis defined as the
observed nunber of deaths due to a particul ar cause di vi ded by t he
expect ed nunmber, nultipliedby 100. The overall expected nunber of
deat hs was 28. G ven only 13 observed deaths, this yields an SMR of 46
with a 95 percent confidence interval of 24 to 78, a significant
deficit. No significant excess of deaths were reported for any di sease
cat egory. The SMRfor cancer was 82 based on 3 observed deat hs and 3.7
expect ed.

The one concernraisedinthis study was t he report of one death
fromNHL i n a worker with five years of experience at the plant who
di ed at age 31, and anot her wor ker who was di agnosed wi th NHL i n 1986
(still alive) who started working at the plant in 1970. The one death
is not statistically significant, however the two cases of NHL (whil e
t he st udy does not say so explicitly) coul d be consi dered a signifi cant
excess norbidity. The age of the case di agnosed i n 1986 shoul d have
been reported.

VI . Concl usi ons

Fromt he revi ewof the I nci dent Data System it appears that a
maj ority of cases involved skinillnesses such as dernal irritation and
pai n, rashes, and welts and eye il | nesses such as eye damage, bl urred
vi sion, conjunctivitis, irritation, and pain. Poison Control Center
data tend to support the I ncident Data Systemresults, dermal and
ocular effects were the nobst common effects reported due to
occupati onal exposure.

VI|l. Recommendati ons

Appropriate protective clothingto protect the skin and eyes of
handl ers and fi el d workers i s recommended. For workers who may have
extensive exposure to atrazine, skin protection should be required.
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